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DESCRIPTION 

A METHOD FOR DIRECT COMMUNICATION BETWEEN A FIRST STATION 
AND A SECOND STATION OF A WIRELESS NETWORK 



The invention relates to a method for direct communication between a first station and 
5 a second station in an Access Point controlled wireless network, wherein one channel 
communication is ruled by an identifier associated with the Access Point. 

In an Independent Basic Service Set (IBSS), defined for example in the IEEE 802.1 1 
standard, all communicating stations communicate directly to each other. In an 

1 0 infrastmcture Basic Service Set (BSS), all stations associated to a common Access 
Point (AP) communicate via this Access Point. Therefore, in such a BSS, all data are 
sent twice, since the first station sends its data to the Access Point whereupon the 
Access Point must forward all data of the first station destined for the second station, as 
no direct communication is possible. This feet reduces the overall throughput of the 

15 BSS and increases delay. Existing Access Points are not able to allow direct 

communication between their associated stations. An upgrade of the software of the 
Access Point to incorporate direct communication is sometimes not possible or 
desirable, for example in the case that an Access Point base is already installed. 



20 A method to allow communication between two stations is disclosed in WO 01/15387. 

It is object of the invention to provide for direct station-to-station communication in a 
centrally organized network that does not require any changes in the Access Point. 

25 This object is solved by a method as defined in claim 1 and a network as defined in 
claim 9. 



In an Access Point controlled wireless network, wherein one channel communication is 
§ ruled by an identifier associated with the Access Point, a method for direct 

1 
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communication between a first station and a second station according to the invention 
comprises the steps of: 

- generating a second identifier by said first station, different from the identifier 
associated with the Access Point, and optionally chosing a second channel- 
sending, by said first station, an invitation method for direct communication 

carrying said second identifier to said second station; 

- sending, by said second station, a response message acknowledging the invitation 
message; 

- setting up direct communication between said first station and said second station 
using said second identifier. 

The invention therefore foresees that stations which want to communicate directly use a 
special network identifier and optionally a different channel for that purpose. The 
stations agree upon this special network identifier and the channel by a hand-shake 
message exchange prior to the direct communication. The Access Point, which does not 
know the special network identifier, will interpret the direct data packets as belonging 
to a foreign network and will refrain from forwarding die data. When communicating 
with another station in the infrastructure-based network, a station always uses the 
infrastructure BSS identifier, but when communicating directly with a station, the 
second identifier is used. 

The invitation message and said response message can be sent via me Access Point 
using the identifier associated therewith. An alternative is to exchange said invitation 
message and said response message directly between said first station and said second 
station using an identifier different from the identifier associated with the Access Point. 

* 

The response message may contain information that said second identifier is confirmed 
or that said second identifier is rejected and a third identifier is proposed. This third 
identifier is again different from the identifier associated with the Access Point. 
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For direct communication between stations, a dedicated identifier may be created. 



Optionally, the reponse message may contain information the proposed, channel is 
confirmed or that the channel is rejected and a different channel is proposed. 



Even though the two types of communication might operate on the same 
communication channel, they should not collide if carrier sensing is applied. If two 
communications with different identifiers do collide, a collision resolution has to be 
applied. An example for such a protocol is the IEEE 802. 1 1 standard. Therefore, the 
10 invention is very well suited for such system. 

The invention will be explained in further detail with reference to the accompanying 
drawings, wherein 

1 5 Figure 1 illustrates a first embodiment of the invention to establish direct 

communication between two stations of an infrastructure based network as 
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Figure 2 
Figure 3 



Figure 5 



initiated from a first station; 

illustrates the acknowledgement of an invitation by a second station; 
illustrates a second embodiment of the invention, where direct 
communication is established without involvement of the Access Point; 
illustrates the acknowledgement of the invitation received from a first 
station by the second station; and 

illustrates a successful direct communication between two stations. 
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In Figure 1, two stations STA1 and STA2 are associated to the Access Point AP of an 
infrastructure-based Basic Service Set BSS. The BSS identifier equals the MAC 
address of Access Point AP. When stations STA1 and STA2 want to set up a directing 
connection, they have to agree upon the identifier and optionally a different channel for 
their communication. To do this, station STA1 sends an invitation frame or invitation 
message to the Access Point AP, where the invitation message includes all necessary 
information for the intended side traffic which Ihen avoids involvement of the Access 
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Point AP. The Access Point AP copies the message and forwards it to stations STA2. 

upon receipt of the invitation message, sends a 
response message to the Access Point AP acknowledging the invitation, confirming the 
identifier and channel for direct communication. Optionally, station STA2 rejects a 
proposed identifier and/or channel and proposes a new identifier and/or channel to 
station STA1, where again the identifier has to be different from the identifier 
associated with the Access Point AP. Again optionally, station STA2 can also propose 
an identifier and/or channel for further direct communication. The response message is 
forwarded by the Access Point AP to station STA1 . 

Figure 3 shows a second embodiment wherein station STA1 invites station STA2 to the 
direct communication by using a special identifier, preferably the second identifier, and 
optionally a second channel, and sends the invitation frame via a side traffic. This 
invitation message may or may not include a proposal for another identifier and/or 
channel for further direct communication. If the second identifier is a dedicated 
identifier, station STA2 will recognize that the invitation message is a direct link 
message and send, as illustrated in Figure 4, the response message directly to the station 
STA1 without involving Access Point AP. 

In both embodiments, station STA1 and station STA2 agree upon a BSS identifier that 
is different from the one of the infrastructure based network. In case that station STA2 
has already agreed on an identifier and channel with still another station, station STA2 
may propose to use this identifier and channel also for communication with station 
STA1. 
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After successful agreement on direct communication, the initiating station STA1 has to 
test the link. Station STA1 then established the direct communication via a successfully 
transmitted frame. 

Figure 5 shows that station STA1 and STA2 have successfully established direct 
communication using the second identifier and optionally the second channel. Station 
STA1 and station STA2 are still associated to the Access Point AP, and when 
communicating via Access Point AP, they will use the identifier and channel associated 
therewith. Principally, all stations participating in the Access Point controlled wireless 
network can have one or several direct connections owing to the fact that each sub- 
network refrains from communication during the active intervals of the other network. 
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CLAIMS 



1 . In an Access Point controlled wireless network, wherein one channel communication 
is ruled by an identifier associated with the Access Point, a method for direct 
communication between a first station and a second station, comprising the steps of: 

5 - generating a second identifier by said first station, different from the identifier 
associated with the Access Point, and optionally chosing a second channel; 
- sending, by said first station, an invitation message for direct communication 
carrying said second identifier and optionally said second channel to said second 
station; 

L 0 - sending, by said second station, a response message acknowledging the invitation 

message; 

_ se tthig up direct communication between said first station and said second station 
using said second identifier and optionally said second channel. 

15 2. The method according to claim 1, wherein said invitation message and said response 
message are sent via the Access Point using the identifier associated therewith. 

3. The method according to claim 1, wherein said invitation message and said response 
message are exchanged directly between said first station and said second station using 
20 an identifier different from the identifier associated with the Access Point 
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4. The method according to claim 1, wherein said response message contains 
information that said second identifier is confirmed or that said second identifier is 
rejected and a third identifier is proposed, wherein said third identifier is different from 

5 the identifier associated with the Access Point 

5. The method according to claim 4, wherein said response message according to claim 
4 contains information that said second channel is confirmed or that said second 
channel is rejected and the channel which is associated with the Access Point or a third 

1 0 channel is proposed 

6. The method according to claim 1, wherein said second identifier is a dedicated 
identifier for direct communication between stations. 

15 7. The method according to claim 1, wherein carrier sensing is applied to avoid 
collision on said channel. 

8. Use of the method according any of claims 1 to 7 in the communication protocol of 
the IEEE 802. 1 1 standard. 
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9. An access point controlled wireless network, wherein one channel communication is 
ruled by an identifier associated with the* access point, said network comprising at least 
a first station and a second station capable to established direct communication, 
5 wherein: 

said first station generates a second identifier, different from the identifier 
associated with the access point, and optionally chooses a second channel and sends 
an invitation message for direct communication carrying said second identifier and 
optionally said second channel to said second station; 



10 

said second station sends a respond message acknowledging the invitation message; 
and 

said first station sets up direct communication with said second station using said 
1 5 second identifier and optionally said second channel. 
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10 



5 In an Access Point controlled wireless network, wherein one channel communication is 
ruled by an identifier associated with the Access Point, a method for direct 

aunication between a first station and a second station, comprises the steps of: 
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generating a second identifier by said first station, different from the identifier 
associated with the Access Point, and optionally chosing a different channel; 
sending, by said first station, an invitation message for direct communication 
carrying said second identifier and optionally said second channel to said second 



station; 



- sending, by said second station, a response message acknowledging the invitation 



message; 



setting up direct communication between said first station and said second station 
using said second identifier and optionally said second channel. 
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